An Analysis of Driver's Choice based on Information of Traffic Accidents  by Chen, Guang et al.
 Procedia - Social and Behavioral Sciences  96 ( 2013 )  1055 – 1062 
1877-0428 © 2013 The Authors. Published by Elsevier Ltd. Open access under CC BY-NC-ND license.
Selection and peer-review under responsibility of Chinese Overseas Transportation Association (COTA).
doi: 10.1016/j.sbspro.2013.08.121 
ScienceDirect
13th COTA International Conference of Transportation Professionals (CICTP 2013) 
An Analysis of Driver's Choice based on Information of Traffic 
Accidents 
Guang Chena,Hongmei Jiaa,Zheng Lia,ManZhen Duana,Xueyu Mia 
aSchool of Civil Engineering, Hebei United University, No.46 Xinhua West Road,Tangshan 063009, China 
Abstract 
To enhance the effectiveness of dynamic information systems and ensure its applicability as a new means to 
control the influence of non-recurrent events including traffic accident, it is necessary to investigate the software 
aspects of the information system that include contents, timing, accuracy of information and so on. The following 
research subjects are treated in this study. 1) The characteristics of both actual and potential users of information 
on traffic accidents are investigated to discuss the future direction of the information system. 2) In order to 
analyze the relation -making on route, 
 behavior is investigated and analyzed by the stated preference survey method. 
© 2013 The Authors. Published by Elsevier B.V.  
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1. Introduction 
The Advanced Traveler Information System (ATIS), which is included in the Intelligent Transportation 
Systems (ITS), provides drivers with real-time information and is aimed at affecting their travel behavior to 
disperse used routes, and thereby promoting the efficient use of road network. This study focuses on the 
effectiveness of providing drivers with information on traffic accidents and related jams as a means of traffic 
control scheme for road network. The usefulness of dynamic information systems to drivers depends on the 
uncertainty -making. If some event that drivers can hardly predict, a traffic 
accident or extraordinary weather condition for example, occurs on the road network, it is generally expected that 
the value of information to drivers becomes higher and the drivers pay more attention to the information 
provided. 
Because the traffic demand for urban road network is generally massive and the number of alternative routes 
available is limited, a traffic accident on a road section might cause the extremely inefficient traffic condition 
over the network. Accordingly, the traffic control schemes just after the accident have the important role to 
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prevent the inefficient and confused traffic condition. 
To enhance the effectiveness of dynamic information system and ensure its applicability as a new means to 
control the influence of non-recurrent event including traffic accident, it is necessary to investigate the software 
aspects of information system that include contents, timing, accuracy of information and so forth ((1), (2)). As the 
initial step to investigate the software aspects of information system, the following research subjects are treated in 
this study. 
1) The characteristics of both actual and potential users of information on traffic accidents and related jams are 
investigated to discuss the future direction of the information system. 2) In order to analyze the relation between 
the way to provide driv  decision-
is investigated and analyzed by the stated preference survey method. 
2.  Questionnaire survey 
A questionnaire survey was conducted for the respondents who used TangGang Expressway on October 21, 
2010. TangGang Expressway is the toll expressway connecting cities in Tangshan and Laoting JingTangGang 
dockland . The questionnaire sheet was distributed to the respondents at the toll gate of on-ramp section. After 
filling in the questionnaire sheet, the respondents were required to send it back by mail. The numbers of sheet 
distributed and collected are 14,000 and 2,063 respectively. 
The questionnaire used in this study includes the following items. 
gender, age, occupation etc. 
2) Questions about the trip the respondent made: purpose of trip, origin and destination, information the 
respondent uses etc. 
TangGang Expressway: frequency of using TangGang Expressway, reason why the 
respondent prefers TangGang Expressway etc. 
 
TangGang Expressway: the number of alternative routes, 
frequency of using the alternative route etc. 
6) Stated preference on route choice under provision of information on traffic accident. In this study, the 
analytical attention is paid to mainly the items 4) and 6). 
3.  Preliminary analysis of route switch behavior 
3.1.  Situation Where Respondents Use Alternative Route 
 with traffic 
accident. Especially, based on the result of questionnaire survey, an analytical attention is paid to the situation 
where the respondents use the alternative route instead of TangGang Expressway. The situation where the 
respondents use the alternative route is classified into three categories mentioned below. 
(a) Only when the traffic on expressway completely stops because of accident. 
(b) When heavy traffic congestion occurs on expressway. 
(c) Even when slight traffic congestion occurs on expressway. 
The numbers of respondents who belong to categories (a), (b) and (c) are 406 (22.7%), 1233 (68.8%) and 153 
(8.5%) respectively. The respondents who use the alternative route only when the traffic on expressway 
 
 respondents who tend to switch from the expressway to the 
alternative route even when slight traffic congestion occurs on expressway. 
Figure 1 shows the relation between situation where respondents use the alternative route and some 
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characteristics of respondents. The characteristics of respondents include the reference to traffic information 
(Figure 1(a)), the number of alternative route known (Figure 1 (b)) and the frequency of use of alternative route 
(Figure 1(c)). Judging from Figure 1(a), the category, to which the respondents not referring to traffic information 
belong, includes more negative respondents toward the detour than the category to which the respondents 
referring to information. 
The numbers of alternative routes respondents know and the frequency of use of alternative route can be 
 network. Figure 1(b) indicates 
that the category of alternative route known being 5 includes more negative respondents toward the detour than 
other categories. In Figure 1(c), it can be found that the categories of less usage of alternative route include more 
negative respondents toward the detour. Judging from the above, there is a possibility that the lack of 
 knowledge of alternative routes might discourage his / her intention of using alternative route. 
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c) Frequency of Use of Alternative Route 
Fig. 1. Situation where respondents use the alternative route 
3.2.  Reason Why Respondents Do Not Make Diversion 
In this section, an analytical attention is paid to mainly the reason why negative respondents toward the detour 
do not hope to make the diversion from TangGang Expressway to alternative route. The reason why negative 
respondents toward the detour do not hope to make the diversion is classified into five categories below. 
(a) The respondents believe that travel time of TangGang Expressway is shorter than that of alternative routes 
even when traffic congestion due to accident occurs on the expressway. 
(b) The respondents cannot grasp the traffic condition of alternative route. 
(c) The respondents do not know any alternative route. 
(d) Traffic information can be obtained after entering TangGang Expressway only. 
(e) Others 
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Fig. 2. Respondents  diversion. 
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The numbers of respondents who belong to categories (a), (b), (c) and (d) are 281 (70.1%), 52 (13.0%), 30 
(7.5%) and 26 (6.5%) respectively. The categories (b), (c) and (d) correspond to the lack of suitable guidance or 
traffic information on alternative route. There is a possibility that improve in provision of information on traffic 
accident and alternative route might encourage negative respondents toward the detour to make diversion more. 
Figure 2 shows the relation between the reason why respondents actually use TangGang Expressway and the 
reason why negative respondents toward the detour do not hope to make the diversion. The former is classified 
into four categories below. The respondents included in the intersections of (1) & (a) and (2) & (a) believe the 
superiority of TangGang Expressway in travel time to the alternative routes under both ordinary and 
extraordinary conditions. It might be difficult to encourage this kind of drivers to make diversion to the 
alternative route by providing them with traffic information. However, if there is a large discrepancy in level of 
service  the actual condition provided by TangGang 
Expressway, a provision of suitable traffic information might lead to encouraging this kind of drivers to make 
diversion. 
 
4.  Logit type route choice model 
4.1.  Outlines of SP Survey on Route Choice Behavior 
The SP (Stated Preference) survey on route choice/switch behavior was conducted to collect the date used for 
analyzing between information provided and the respondent s decision-making. Especially, it is important to 
analyze the influence of software aspects of information provision upon the respondent s route choice / switch 
behavior. This study focuses on the type and timing of information provision. The networks adopted in the SP 
survey are shown in Figure 3. In the SP survey, it is assumed that a traffic accident occurs in a section close to 
Laoting of TangGang Expressway. There is assumed three levels of traffic congestion on both TangGang 
Expressway and the alternative route. In addition, the traffic information provided hypothetically in the survey 
corresponds to the levels of congestion 
There are six scenarios with difference in the type and timing of information provision. Scenarios 1 b and 1a: 
the respondent obtains the information on traffic accident and related jam of TangGang Expressway. Scenarios 
2b and 2a: the respondent obtains the information on traffic accident, related jam and travel time of TangGang 
Expressway. Scenarios 3b and 3a: the respondent obtains the information on traffic accident, related jam of 
TangGang Expressway, also information on travel time of alternative route. 
The subscripts b  and a  represent the timing the respondent obtains the information mentioned above. The 
subscripts b  and a  denote before  and after  entering Tanggnag Expressway respectively. As shown in 
Figure 3, he SP survey prepared two types of network: the network for the respondent who obtain information 
before entering TangGang Expressway and network for the respondent who obtain information after entering 
TangGang Expressway. The former is used in Scenarios 1b, 2b and 3b. The latter is adopted in Scenarios 1a, 2a 
and 3a. 
4.2. Estimation of Route Choice Model 
In order to analyze the relation between the information on traffic accident and the route choice behavior, logit 
type route choice models are estimated by using the data of stated preference on route choice. Based on the 
estimated parameters of these models, the influence of timing and contents of information provision on the 
 Table 1 shows the estimated parameters of route choice 
model. As shown in Table 1, each model includes the information provided both before and after entering 
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TangGang Expressway as explanatory variables in order for analyzing the influence of timing of information 
provision explicitly. 
 
  
a)Provision of Information after Entering Expressway    
  
b)Provision of Information before Entering Expressway 
Fig. 3. Network used in SP survey 
An analytical attention is paid to mainly the estimated parameters of information provided. Concerning 
Scenarios 1 and 2, the estimated parameter of information on traffic jam of TangGang Expressway becomes 
significant judging from t-statistics. 
Though the respondents are provided with information on both traffic jam and travel time of TangGang 
Expressway in Scenario 2, they seem to attach more importance to information on traffic jam in their decision-
making on route choice. The absolute values of parameters of information on traffic jam provided before entering 
expressway are about 9% larger than those after entering expressway. Accordingly, there is a possibility that 
providing drivers with information on traffic jam of TangGang Expressway before entering expressway might 
give stronger influence on their route choice than information provision after entering expressway. 
In Scenario 3 where the respondents obtain information on traffic jam of TangGang Expressway and 
information on travel time of both routes, the estimated parameters of information on travel time of both routes 
turn out to be statistically significant judging from t-statistics. As shown in Table 1, the difference between 
expressway and alternative route in estimated parameters of travel time information provided before entering 
expressway is larger compared with the case where the respondents obtain information after entering expressway. 
Concerning the absolute value of estimated parameter; the parameter of travel time information of the alternative 
route is just 73% of that of TangGang Expressway. For example, the respondents are assumed to obtain 30 
minutes of information on travel time of TangGang Expressway either before or after entering expressway. From 
 information before entering expressway, 41 
minutes of information on travel time of alternative route become equivalent to the information of TangGang 
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Expressway mentioned above. If the respondents are given information after entering expressway, 34 minutes of 
information of alternative route become equivalent to the information of TangGang Expressway mentioned 
above. Accordingly, focusing on the influence of i  choice / switch 
behavior, providing drivers with the information before entering expressway tends to encourage them to use the 
alternative route, compared with the information provision after entering expressway. 
Table 1.  Estimated Parameters of Logit Type Route Choice Model 
Type of information Scenario 1 Scenario 2 Scenario 3 
Traffic Jam of TangGang Expressway provided provided provided 
Travel Time of TangGang Expressway - provided provided 
Travel Time of Alternative Route - - provided 
Constant 3.544 
24.698 
3.887 
25.406 
2.191 
13.157 
Gender: Female 0.716 
3.088 
- 
- 
- 
- 
Age:60 or higher - 
- 
- 
- 
0.239 
2.480 
Occupation: Transportation & Communication 0.753 
2.658 
- 
- 
- 
- 
High Frequency of use of Alternative Route - 
- 
0.479 
2.448 
0.474 
4.107 
Low Frequency of use of Alternative Route -0.585 
-4.276 
-0.634 
-4.514 
-0.771 
-8.641 
Negative Attitude toward route switch -1.632 
-12.099 
-1.381 
-10.349 
-0.972 
-11.953 
Positive Attitude toward route switch 0.961 
4.859 
1.022 
5.094 
0.812 
6.859 
Information(Provided after Entering Expwy) on 
Traffic Jam of TangGang Expressway 
-0.543 
-23.798 
-0.558 
-24.060 
- 
- 
Information(Provided after Entering Expwy) on 
Travel Time of TangGang Expressway 
- 
- 
- 
- 
-0.149 
-24.735 
Information(Provided after Entering Expwy) on 
Travel Time of Alternative Route 
- 
- 
- 
- 
-0.1322 
-19.673 
Information(Provided before Entering Expwy) on 
Traffic Jam of TangGang Expressway 
-0.593 
-25.123 
-0.608 
-25.435 
- 
- 
Information(Provided before Entering Expwy) on 
Travel Time of TangGang Expressway 
- 
- 
- 
- 
-0.122 
-33.767 
Information(Provided before Entering Expwy) on 
Travel Time of Alternative Route 
- 
- 
- 
- 
-0.089 
-19.017 
Sample Size 
Degree of Freedom 
Likelihood Ratio Index (p2) 
Hit Ratio (%) 
2763 
8 
0.391 
80.4 
2763 
7 
0.406 
80.7 
8289 
10 
0.462 
83.5 
* Italic numbers indicate t-statistics for estimated parameters. 
5. Conclusion 
This study provides us with some basic and useful findings for designing the software aspects of provision of 
traffic information. 
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 Concerning the provision of information on traffic accident and alternative route, there is a possibility 
that improving the timing and contents of information provision might encourage negative 
respondents toward the detour to make the diversion to alternative route. 
 Judging from the route choice models estimated, the timing of providing information on accident and 
related traffic condition could be regarded as one of crucial factors affecting the route choice / switch 
behavior. 
The research subjects to be considered urgently are as follows: 
 A quantitative analysis should be applied to the relation between type of information provided and the 
-making on route choice. 
 From the viewpoint of network flow analysis, the optimal level of diversion to alternative route should 
be analyzed and discussed by using traffic network simulation technique. 
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